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(57) Abstract: 

PURPOSE: A ferroelectric memory device having an 
extended plate line and a method for fabricating the 
same are provided to maximize a contact area 
between a plate line and an upper electrode and 
improve an insulating characteristic between the 
plate line and a main word line. 

CONSTITUTION: An isolation layer(53) is formed on 
a semiconductor substrate(51 ). A plurality, of 
insulated gate electrodes(57) are formed across the 
isolation layer(53). An active region is divided into 

one common drain region(61d) and two source regions(61s). A lower interlayer dielectric(74) is deposited 
on a whole surface of the above structure. A plurality of contact plugs(75) are connected with the source 
regions(61s). A ferroelectric capacitor(82) is arranged on the whole surface of the above structure. The 
ferroelectric capacitor(82) includes a lower electrode(77), a ferroelectric layer pattern(79), and an upper 
electrode(81). An insulating layer pattern(85a) are formed on a gap region between the ferroelectric 
capacitors(82). A local plate line(87) is formed on the ferroelectric capacitor(82) and the insulating layer 
pattern(85a). The first and the second upper interlayer dielectric(89.93) are deposited thereon. A main 
word line(91) is inserted between the first and the second upper interlayer dielectric(89.93). A main plate 
line(97) is connected with the local plate line(87) through a slit type via hole(95). 
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(») «MB.--aaft..as asaa- waa^ g» jagg 



man iHjsai^.ss'ijL-Jismi'B.-mw-. 01 roan ws2i±xfe siusi saidi^E* 
eioi a oiaioi uiouai ais oi»i^ : *ioi£ shsi m gon hhss ^saxrairAiEifija- 
«sss.a.«a/oiste>ifei/Aa'oiat!'.fliois 2?h3 4bs-.^oi hb^s &$aat ^fiHAitissmu 

sd. oi2fe"sra..^i'-s^iDiB eei^ &?\ ^ jgaoie eiei ,291. ~ gauiM -e^e^s. 

SID. «i -^.gaoiM. mis m iaaioi 32? moo ^^^j 2^3 « tuh-airss « 
«*► as, a eas"-aaoii-.w ^aiois^m oig BEiysKn ^2**0. ^ gaoil 

#71 ^^H2l "afflAIEIS S£= #71 ^^ : SOI0|E efojg .^£3171221 23011 

^ibioigs ss& ^.;.5aoiE^5 -tJis*ia}, #7i g«-.«aois9s HEiysioi tssto:. 
£4= B'wm mm&ZQM uiiEi^nsj a en hoi" k»«5&-s9soo. 

E 5r * I^2j g fiAIWW #g ME£l±*tS; £35171- W£K AfAISOID. 

£ s-grs2i;ps ^Aiwoji toe .i&sasj ouaai'wt .«srt7i Awsdni. 

£ 15 LKXI £/lfe k-"4Sj: Ip l 'M COfl ^ ^S2J : ti£ 4»AIM(Hi COS- S^a»/dil 33^21 
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£ "20 LHX] •£ 24^ E 42J .1-1 'Oil ©a g &S2J £ Qg gAKHiOII MSa^X^ MS. 

ttaji 'flswi to Eras SOI □. 

£.25= e &S2j ^«wi6fl [tig ssaa iwaaAx£i 3 oiMi ««s aoi^e 19 £oi a. 

£ 2ss £ 255j ii- ii tm mm s ^wjou toe iwaai^xi 9 □ assess sgof 
71 TO easspia. 

2 3 nj-sweioi a^s. m&i ^32 s?noi£ ersig ^~ ?ss-a oos 

a±W-3l H a£-BSN 2101LK. 

goo-esaa iwaai?^ ssoi sstixi s^xiee a ^eh^ uoiEKprevious.dat 

a)B 2*3*r£ UI3W£ OlDfl EHorOI, 2-53*11 M2E)4r7q~.aiS SI O0±g3r 1T0| ^ 

S^HSBINAI g£S CD-BAH. MH3£»= ±Um 5>h£(smart card) §01 

■MHI A^H £ ^fi^ 2»Ire .ffill 2iQ. 

.2.1 lh73 £ ag-easi s^a /wsa±»e XB2tte ^S'fiSSPI TO B9£B0iQ. 

£ ^£ill 7|«11)2|. ±29301 iTO2|5K13)S .^GtM S^S3# fciSttCr. #71 

Q. 0101M, #71 Mm S^b(I5)- AM31.2J ggg2|0fl BfeS 'OISB ^SoHM £££/Eai£i S3g 
(17s/ l r «jg *"TOD. #71 ±2±/EaS) «^#(iv s , 1?d)Gl -g^gy S£Oi) jq|v 

-rawim «st»Q, #7f ar*tV -mStsi^mm nayora #7i s^edTsi* jesai. 

IMfe^EIH inE S^SSS .SSttGh iErSOIL #71 *M£|*| kE, .MSB LHOfl »B( 

■£*.zi §rior9> #71 eaae-(2tteiS» ^swissi gam 2*rS*!££ uhss ei*ea a 
:n*i'Eig.<32)g\«-«t»o : . 4^1. ^'j&eaa 3flHEf(3&5'aais:a*a m^2^(2?.), ssaasi- a 

§(29) SI .WB^(3I')2S.?«SD. #71 ftWa*B'(2?)'&J #7j M gaQ(21)S. 9^CK 

#71 a&S a 9iHBAlEi§(ffi).g'?fe .&£jEll7IB2l'S«0il H1 #* : s2!i*2?*<33)^ ^#1>D. ' 
OlOiAi, #7| #^ «!3aSK-33FSt» #7| ?ilQ|£ : £^1(15)2* BSST ^?H2J ^ 
'«HBEI : SOialn word tines; 35)§"ti«feiCr. -Wl ^ ^ WH£f°](35)S fi^og 43H-^I 

. .«EeieiS(-i5)s ,i aoit»cK ' 

it^yM?l= H|0^s(39)s SfifQ. OIDB, ^ HI01^(39)S| SSUI (aspect ratio )S B^AI?J7I 

mHN;^'<4^ §s a a^i^ §§§ Amt ^£ sia. 01 s^oa, £ 3on sajs? -urS^-.sroi 

?i£a2] (35)0| bi^i 4= 2iD: 
£^/4£l HI0te(39)2J S«aiS TO OS U|D r S(39)2|"?|SS' &71AIS 

«£ so., nau, w\ uiomaBi'su'idrfii- sibsj- * : «Eae!j(35)^Aioi2i z^(s)# s-^ssi 
^oi^- :^i yiofa<39)a -^^pi TO.Aia-ss#::.aAisfe"gasa^si<pr^ 

£rH!MWl;i& 691 ^ SEaei#(35)2hS^F£^;HH^aa. : 
..«eth;HW;BO| 7|#(H! t^ a< ..ujO|SgS|. i SgU|B.S-AA|?IS i #71 £ SISE^eOI 

g^Ccontact .fai lure)]^ 0^#a ^71 n'OI£ 3-°] S £ $j££i°! AH3I2J S7|S?oi 
E^Cel^trTcal short )s £^ SflSSr71?K QISD, . 

tii&k- v£ iabl Ol^ii^ ir^ 710^? irXfe feab|£ e r S 3! AfOIEl »e?3^IS ^tHSMJ 

U '4';2i§e ge gaOJH £foi pi $ o|£Bei AHJI2I Baa93"W!ir ^ 21= S^Sjffl DfiHEl^ 

^saiig/a^fe ci sip. 

^71 7|^5| d!?7| ^H31 _B Oj^r= ^Q1£ 27H2J tf^(rows) ^Ofl hTbE£&£ 
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01 0fl2£l£?a^ #00 Eg*) «>2astt ^bl^tl. #7t 

#oo g^asrsrsaa ^hhajehhoi g»v si s cuei wasjss HHgsch:#7i ^wsi 
ssaa aa-Aign esa^issj sag #- #z»sas»oi °i*b soiaa.-#7i '#* #z.^a 

sf£ -XKIS-aiAS'm S .202 #¥52^3^5 ^gSCf. #71 g^'SZ^SSf LHOfl #71 3 ^ 

a sac- -*fcWH2i "aaoiM aaeoi hh*i*iq. #71 §aoi^ aeisa ais ois*t ^ois 2 

MS 0|£$fe «CH'£ .aRSI-tRfl #011 #71 3S?3« ^IHAIHSe *hjo| s shioje Hf°]S go 

fc!Q. #71 731! ~%~M2 #5* *»gS5fg AWiOfl ^7H2| £ SIEEfeUmain toi* linesmOl HH 

*ji 4* 2iQ;."#7i £ asaass #7i s mrai- saaia. 

tHS/ti^ 5aO|M2F2S S|Oi£ aE£> tSS 5! 30IH uW3 S LKOfl UHSS ,#7| £>^2*ji 
aBAlEfSaTBMf 4£ 25Q. 
#71 S2fl'0|E #7| #*? €^3^00 ..eoja ^ eaOlM- E*a<local plate 

l|ne)01?1Lh"#71 #* #£^3^1 3-Wr& eS^ UlOhS- (si it-type vla..hoie)# Bfe'£ SMOI'S 
£}°!(main Plate line)I{ ^£ 012i~ Qs?ij, #71 /aaoje £J°"£.#7| ^ #^01^ e*ST S 

#71 ? H^IOIS Ef2]s- £'£ SIQ. #71 e5J£ H|0^^£| #7| =5 $|SEf2!f AjOIOfl 

SIxltJQ. 

t?S. #71 S8Sa 5HEBAIEil£J *£U£ ftWS^Oxittw electrode). .WSfl^De 

(ferroelectric layer pattern) 5! #*a^(top elect rode)££ ^g^Q. 01 g20fl,*#7l *aOIE-Bt 

e>^Hj a«s ois^fe »ch£ 2^sj tse #ou uhss #7i mm ^^es 2^*0. 

0|2 r = BS| # ..;/de ;0|5«fe. asjOlE 2?H2J m LH01I JfflgS #7| &SS*il 9iHBA]E1#£| '.&£Q^fl£ 

•*hj2i ^..gaoiE &°\ ch^oo ^4?H2i ^aoiE a@a2i- s^^sm' [tewd,; #71 '** 

SjOiE 2JH2J 'eiS&'ttV'SU ^CH£ 27H°4 g# LH0H UH»& 9\MMBw^ 
S^tiO. 01 g^MM, ^1:^ #iaO!B blDh#g# ©&H3i= «7l'S4(ffle| 

saOl^ EB@s2| 2?|S{SS S^SCK 012^. BE|, ^ MOIS £rS^?| zpjg 
.5™ tilObS^ sgjoi '-^71 ^?H2J S301S- EI0#2r 27|£{£g S^iS- "^S : .SiEK. WW, ^ 

7i a&.a-«'-9iii-AiEiV.-Aioisi'a ag's szrgs^ofl tH^ra ^^t caiurs ^.m^s. - 

0101 E38rO|, £&\ -»S-Ba ?li31A]EiM.H1 *KJ|S uf^S^, S^SflB^.-Ae 3 4 V 

(common top elect rbde^S, SUCIv OI7M'. 35 AlS OmSfe" 

£'2W2J «B HH^S #71 SS2xl]9| Q@H B^dK ^71 *r^S^m : W\°l 2). S?? 

.s •ss.saef «s.g : .AiQi2i a gg=; sgsf. n&o-s : xb«xi=- s 3ioi b^tK>; saw^s, 

AdS OlSfrfe. S«Of£ 27H2I «S #011 BHSS #71 SfSaill 9in'AI.»«S «rLK!J 'M^'B^ft' 
©D.--WI «M msjg #7I.SM0|E sissjss ssto, 

5E*r, #71 afcffH.'aiiiAiEissi 2t2f« ^s sjss s^s^. s§,^sa^ifi^ si si #^ 
a^^s 2io.. 0J7IAL #7i ; 'ss-.&s.sa ernes ai^ ois*^ -bjghs ts& # 

on uHB'e #7i ^'s^ii' g^a #7( -w-sftsm. nags #71 -se '.«?aa sssd. 01 

#71 Q-g.7l#3 2raW..0|^7| ^*H31 & A1S 0l«*h^ 5*CHE 2?H°J «M(rows).,#0}| fflg-S 

SSIB W5*J0. 01 ' VS- , S-.Bt£a?J9 SOJ ^S3^s SSSr= 21S 5*!tlEK- #71 o£* & 

z^s^ #oi. « m.t-.9".tiP-liHEfi ara-. .zwssisg '.mas -^wsi-.'.-MSa :.?iiQiAiH"ss 

Sa&D.- #71 ^3 a 9HHA|E1'5S.Ste B»£a7l52|-.S30I S^Sfi*::^ #71 . #« :»ag 

ssMiiofl ttH^s *t£W2j taoiE 2fe!W"S«t.o. #7i -maoiE Bi^fi r e^i;fl:'»teat'~8ii»> 

?il «SSCrv #71 #cJO|M EfeiSSI AiS 0|S*1=. ^Oi£ #pfl m^S #71 

Hi TiSBAIEIgSI ;^3ii sjssjog SJ*«D. E1V#7I #^ KJaa.stS -SI S/ »I2 #^ S^ 

Bass "*jaa. aj»Aiass-«i «.#^ 

#7| ^7H2J 2fSaa-'?iaA|EiM ««fevegs-.#7| #0fl ,S°2J8 

□v qli #«a=s»s *fa|^ ;{gSo^ ?i3f # #^i #^s^, 3-°£j*u° K 3! *^^as '5^s)2§ -m) 

Eiy^ 3g s^ti>.;ditHi \m, #7i ass a -^baibisi .^-wis sj#s;:§iMs^; 
bm^ 5hs .a #^a^^s -^sso: oi ss-oi, .»i,saois aiej-gsi-^s,.Ais-'oisste-sioi 

£ 2?H^ "«g #0il,UH^S-#7| #£S^^ S«!Cr #71 ^SSffl ^iiAIEtfe Xfoisj g^sjg^ii 
P§' SaSSfalterriatlvely). #71 *£7H2J SSSa ^fife::^s i#7l e^t sZlS 

asr #oi «^Hs^wesaast's : -»is-.-«s*he 5^rcf. oicnai, :#7i?:s^a^^ a.^ . 
«3^n»-g a^o.g ^yysioi #7i ti wa"a"«tfi n>2* mu^g uh^s m^w^^r^a 1 . 
ii 'ffi #7i o^a^s #ofl stfis.-^THsi ^°aa^ imm t*$*w. u 

3! #71 ^SI D 4 JIBSe ,#0{j >^»b» S#*0. . #71 #^S^e i.aEtySfdl ■ , A1£..;PI^&|£ 

3u>t£ 27h^j « -^::HH:sa--#5r&s"aasr i -aBM .gga^-AstCfe 

^a^° #7| "'SM01&''EJ2J2>'Sft?LO. : 

#71 ^JH2| ^°aa ?iaA|&|»^ ^?fe £ Qc Mi€ #71 #^9?f #08 ,#7-1 « »^ 

§ ersa?ifi r 'fi£HHi-'SRaa.^s #^a^ v a ^ais ^sto. #7i..^a^ef,,a ! ,.s^aa 
W BEiwoiw^'jw »«s*srn&"S s#tyc|. :ww. #7i g§ 
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s> v saae* ais oism= sjdie 2^21*21 $00 hhes 471 m^3^# s^q. tttew, $ 
71 s§ $sa^e $71 ^aioie aera $71 isg Ahoion :rosa. $71 ssswetg 

«$Sh7l SOL $71 AK3I2J 2j tfi°^ trh- §9°* SHgg 5101 

hissed. 

$71 ^ 9 $71 *$7\\S\ eStiOie 2}£]ss $71 «WH2| 

*g- 3HBaAiei^# 'besmssi asson *^ gaioisem -as sato. $7i #a 

3HSI «s a A15 OlSfi^ 2^21 Ss LHM HHSS $71 2JSS« 5HIHAIBs3 «tr ^THEJ 3" 0 

imoie niegg m aarass; $7i -3" ssioig cHdon $71 *4H2r3¥ s 

aioiM iaseoi 01 3901, $71 39 ezaoisMiefloi 7i°ja^ ea^ei ±sa 

4= $71 *te7H2l 3* .SaiQIM aejfiOII 7l°!*fe ga*2!. £ga£ttl Hftn£ BCh **L $7|*h 

^ #aoieef§ oiaiassr a oiacis bums -012= "tos feaftie. a^wi, $71 swohsj 
^ mom n&mw 3iem^ gass ±ma£^ ^ 34^3 ^ ■gaois E>eisoji ?\°&v= 
sass ^^ai^M u\t\o\ *!7asi z&eo> dim. "ma, $71 <s*^ saioiH as q^oi ^«.g 
aois'n@.n ««ra,-'$ai asaiast o«si;'asa : :Msi.mfS'ewrei9Aia - sid. 

0i0IAJ.,$7l gaOLS 2foig gy^ ftSSHIfiSI/BBOl $¥ SZ*S9eiS fcMftJrD. 0171*1, $ 
71 $*? KKiaWAl g'V $* ^2?ti ^t£ «?SA]5>|0|. ^ .ftCJ. OiOfl DISK*, 

$71 «i2 $*? ©£»assjg ggtpi sou. $7i am .^••zna^r son $71' s s«tt *4 

7H2I ? %l£d&i§ *!^ 4= 2iD. $71 3912 $* &Z*395> a HI $^ : £2?29^ cg^SjQg 

iiEiytKH $7i ^..»Eae!g]if-,«w gss'uio»g\97fs am at*. &2i-gs«"-uioKs 

^ mmam mm &?\ ^¥ waioi^ leet s^t^ s^wi^. 
ao-. oi£^ wei; tresis uibfe maoi.^i i^'wsi ^ Nois.Msn itgxi^fc 

fe v 2J^S, 4-71 ^..0^33^ 2 :<«:,«|^nsi .iKIQIS. EKISft "tttf* 4^1 

4-71 g%g--U|p(BS^S 'Or«e ^OiE 27H3 ttg'.gM.WgS »|-TO.a« -WA|E|gai^« 

tg -itgAiao. $71 fsre \hiofm b= ?.gaoimaeig:s^Q. 

£J\ S-Saa 91IBA|E1a£J 2f2»0l .XfcllS $31 *M?.g'S; 4 h 7l 253*8^ IBS 5! $71 

'^,23 S^te; $71 s5»S HI0te& AiS OISS^ : Sj£WE 27HHJ * 8 s $0fl UHS-gj $71$ 

bcgAiaD.-OI 3-5011/ $71 TlHUAJEig AKHS| "2. iS?^ 

4^71 $^ SMSaHH DfStOI &J2| flejblg--3>= g'S^SSSSShS 3301 H^oD. 

ffie; $7i i?sa:ai ?iinAi«g2i 2*2101 $71 sg $¥a^g .s»»*^ g-«oi& $71 aiois 

S $7| 5g $¥3^g ingAISD. 

d uamri. $71 *i^a^§2i $7i •szfgs^g s^efe ^saft'k&s^'tii 

CS $71 5 ^E3gi7|E^ ^?\^SLS. g^SQ, $7J -^MSJXI iE 5*i#21 $¥ 3 21 

si^wsmgseEjf-s aoi,-ai&^o: sjghe $7i ^saxiisr hs'si e^ $71 is ^s 

H§2| ^»£^.=nigg *$«fe 201 -UIBSfflCK- 
Ol'ffK EMS e-5«H)l & gSSI UFHW^-AIOIgg $AD51 £2m7l£ *0. ^ 

^JAIDUSS THAIS LflSOl .|WI3 4 SiEE 3213 i^XHHTB B 9^°1 Af$01. 

*wr:agg 4 s sie^ -*k?i ^i*8 -nssLioi:^ ^ 2101a. sioiai^s a. 9^^°i 
■^g.piwi:?i*toi-j»sa'oia .33diq. sor .dft-.g 71& -$-(Hi.-.2iQii eissaoiAi&;2i? 

M.3a£ D8 .g E~ -713? <$t>fl Sjg ^$S#;at7iLHrE£..3g AfO|Dil *|I3S| *0i: : fflW^£<2& 

q ; SADAi a«oa s^ai HitrgseisK -sw-*nigfi«g UEfyicf'. 

5 4r S STSW1 0>a S^a381 H5EI4£|SlJl CHEBOI ••..gajSI- S aOt^"--gBEOI2- £ 5 

L«?3 E.?s:^2f 's-'-essi m WE ^zm M2a^§..fiswr^ awe 

.001 EK., "■ 

E 4 a E 5g §3SIS, BJE387ISKBDSJ 4:SS^0fl ^X«eisv(53)0l HHtiaD; $71 iXieas^ 
(53j^ '2*te«i£S~HHSS! *47Un S$9^g(53a)g HS^P. $7I ^S^#(53a) a ±Afg&|9f 
(53)1 7fSl£i ^^7H°i B9S(insuljated)-7|0iB a.^g(57)> ^ "^3HSJ ^EaSllOl BHxJ^Q: 

$7i nom 2^gxs?)c g ^y4)i..gsj|Q. »is'sa-2?g(S3a)2i $71 ^ thoi 

E 2^S(5?)ilh OaWID; .OIDil 0>EK $71 &$S^(53a)s 37H2J ^^£S UVIOiSQ. $71 & & 

°j Tiioim a.^g(S7) A^oisj : ^s^(53a)(Hi s# Ea°j 9^(6id)oi ^ssjb; $7i Ea^.s 
^(Gid)2i % 29i A^s9-g(KU)oi 2^g.(6is)oi Asset, -lo&M^Ti mm a^(57)g 

-Qi * _ . - . . ,. _ - _ - _ _ . _ 



msmm^^^f^^mm^^' ******* 

$7i a ma^Eig*-tte'-&£g7i5^ :aas;;*t¥s^g'asf:(.74>(Hi m -«oia».- $71^ ■* 

e»gaer(74) LHOfl $?| ; «SEK»g (57)21 $^f : 7^73^e ^^?H.2I bl^eiSf (71)01 uH.^sq. $71 

35-4- ■ 



35-4 



[■¥□8 5] 



^ 2003-0001 21 7 

HlgBJoigflie, .zwg .uieaoj, ses»(71a)S,S*HM-:^1 MB Efl)°! 2^(61d)^ 
8Q. #7l .£2^ ,S2Js(61s)£ #71 Se^35«74)g ^gaXJ inE -£B!M(75a)0l 

2J*B -ieftSQ. #71 ±£21X1 hcE S@! §(75a)?J #^e? (upper sidanJl)g" 2"ArS -2SiDfi (sloped 
prof lie) 3 ?fe 2101 d^SloH^. #71 ^£E|X| h-E S«|SS(75a)S 2|2| SB] fiBQS(75)0|| £JoH 

■u«sd: sarass. "s sm sais bK»-.aoi 491 m §eo(75)2j gwse '32221 awsisM 

Q 3D-. 

^s^g(.7?)g. aej 'geag(75) -wjsiatia.- sarase/wi »K*a^(77)§ #71 e 

AHDI2J S2«S SSSf Q@(8&)£3' trams 5101 HfBS|*|q. 

oichj swot-. #?i risces*} a ^6i£ #7i sssa'e* 2bs#(?9)' ahdioh ££a>b^ ihh 

(hydrogen barrier layer pattern; B3a)0l 3!0J UHPWCr."#7l ^±A^^.KHiHK*0£ ETOI 

Efe ^3|af(Ti0i >; ^DIh +*&%{klA ); : ^H15 SfirSfCSUM* ) a~ 0I12| i^cofflblnation 
layer)E' *0i BffiW*^ ©HM, #71 ".nB(79). lfl¥£. £±S*Xrg0| 21 £X| 

¥ £ Si UK .S7T 359113 !UB(-79) LHW ^±£»£UI ^Bttra/SS2»M.et Me(73)2| tfSiaoi aa 
orSD. OAS eoi; .PZT(Pb,ZrJi[V)Hril}- BT'S ^SS-asr-WM ❖ASWM ^SEIS, #71 PZ7HT LH2I 
tf± &7m& #71 && &7m0\ &£tM PZW LHJHI fcfcfc £§(oxygen vacancy )0| £2SD. 0|2-:*J 
"tti M&:3£9XISI ^^S(jralariatlc^^characterist1c)§ ^AJgjQ. .^ 93b 'MS* WIS 
ei±*ie| £§^(fftalfi«:tion^ ^AILCh : 

d2f^i} : E0i: 9Satt# W t ^&*W' a*(toi^tottoi electrodes) Af0I°l ?820fl 2 
S!HS,JQIl -ATOP. OflU X] . S^f energy barrlerjOl :£d»3j. ?iHAlEi£J 

-gaarmisQ; ssajsSi #71 ebs(8&)8 #7i ssasi 5hhaiek82)2i §3 a asi 

#7j ssaa ;,?iEB : XiEie(82i a #71 sa^ m@(85a) #oij ^^^^ -.saois .aeiaciocai 

plate- .1 Ihes;. i8?;j::£u4SJ PL)6| JH-XISD: #71 • 3¥ s2fl,QIM a2!l(87)£ .g^Sfc- 3<*&£iat 
(coriductivo;R«til;,6kid8iiayer), £4fi!iR(c6nduct Ive metal nitride- layer) £~ 0i!§2J afef 

?m n®Wk?.wwM&* meuui^ "ereie^B?^ EioiErs ^ois ^tn-OiAiN), ekji^ 

g^(T 0 , ErOI Ere sSf° v (T} N), 0|E|L|g^( Ir), OiaQB .^Sr.5K I rJ32),/^^(Ptj,; TOU^^KRu), 
mu4 ^^Ru02)>: ^feDlksr(Al) £S"0ifi2l -SICK.&2I 55^:#&Oll B5iS(87) 

^ #71 t» ^(y4)2f mtmCl a^ . #7| #&B0|E E|£J#(87)2|. ;zfzrS' Aie ois 

2^2^ ^#";#(H1 UHSS: #7I .^SSil 9HIBAI El 1(82)1 §m. 12^25, #71 # 

•:Bi7i*M, #7i ".^xS-aaiaejs stars arss ..ar.a -az'-^-MssemtBB;.^).* ^ 

OlOfl aSICW #7|. ^t.a'-""te-«fe-*aaaSMlrt3- 93) AHOIOU m^nil ^ ^lE£r2]#(nain word 
lines; 91)01 .^B?.^ 2iQ. #71 ^. »£EiaW9T)'S #7| : *J .a^(y$)g ffl€h BSaCH #71 ^ 
SilOim' Eiafe.iemaFJ,BMftDs #71 ^ «HSrSl(9V)§2|.?,^g S&ajaS .aSQ (decoder)^ wzt 
01 4?H2i: ;«Eae»S(57)g ^lOI^Gt. . 9i*K #7| 5yHEjejs(9l) AtOI^: #7r #^ LHOil ' 

15 :*SEtfQ|E-! 2JS!(97)d| ; W*1§ : '£ SiQK #71 ^sfi|0|E, E^(97)S a^j **Ba\~: 

moms&m mtm #7i s^.eaois" efej(87)Hr ,s7isi^ s^sd.^i #5!^ mm 

(95)^ #71 iH M»tf(y*,)]ir.StS*rIl #71 : ^ SSI01E >EFei(87)g h:^AI^Er/ £ 5M MCHS UIS> 
eOL #71 S51^. : ;H10>S(95)2| S2H7|S0flAjej H|0hS(£- .321 39)2J 3*2^ '.HEr, SEtt #71 

^ f aiPIM £ra(6^)S #71 #¥S^(61).^ #^SM2f S^*H-I. 

#7i taioitzr°j(87) a #7i ^ s£ibi : £. HK.H97ii iaiois ei°j^ ^to. #7i 
aeiB #7i,^ .vauis as #71 ^ MaoiM .aa(9?)&ss sq. #?i ■» 

eflOlM Bf-oioj ^| ^ seil0|g £r2J(37)HIS.S 953=' .-.35011.=; #71 ^ -gEB0|E 5^£!(97)S ..#71 
'&S«--U|0»S(fl5)w;S*fOI'^iEH-S ZW2J 21^: -«S LHOfl -:HH"«B #71 ^aai 9IHHAIE-I12I #^S 

^i(8i)3} ^s s^q. a^, #7i ^aoie Bi-aioi #?r^.gaois-are!(97.jej2fi"-5fi£i& s ! s 
ofl, ? #7i -sasf ns<B5a)s #7i #¥ s^saswii iH^rOj mum .-5*fe:«asja ^01 dursi 
*ia. oui #7i #^ ^^3h»oi i g^;-.#7i.s'aer : --ids(85a)s ^as 1 

•S 6^ ^;^S2l^2^AI0fl(HI t&g S^SM- OliaEli^hl igS^JJ •^^AiAI'£0O^-«- l VSS|.312 
■^.AIOIIOO SiOiAi; : '.#:;ESX|-AEia. ^ ^2^§9^;S| *^ #a3SS" H -50IIAi*#3S.:*fr.WS2| 'MV 

UMwm 3&m 'm&p. p^s .^^q. ros^Mi oisou; oit^ rass asw^fa tH^: : : 

£ 4 a S 6g &^I3, #71 *W.«rsaHK74) #01 #71 =0! sang(^5)S §~ '^^7H2l . «S 
2*0 5^niAIE<M0r t^AlSEr.. #71 &Z®n:mMMEiWg : #?i 9 a ,S itfg . I£r2K W 

no3) a #^sw(if»)3s ?gsa #71 ^m^cjtos ^ois 2JH2i-:as« t!S-a-ai 

tH 5l § HJ2I v g LHOfl UH S & #71 9\UMt\m ^%$M% V 131^(103)^ ; S«^>Q. =?%&2. 

#7i si #¥S^(i(B)g ^S'acH ais .Di«*»fe ^ch& 2?H2i ^#oi;HHss .-■ssaast EBe. 
soo3)s mm. #71 -ss #^a^(iQ9)s: £ 421 saioiM Er2!(PL)ju swi #71 ts 
s^i^w^st^. ;#7r a^aaat.nesciosj.AKHsj. .2. ..s^ a #7i oi^s^kiod ahdi 

21 -ffl ■■■«S|;S frr*i jfflg,(10?a)SS. ^91X1^. 3101 brB^*K> W. M\ SOI , #71 *h 
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- Hg(IOr?a) SI 301E £71 3SaH9.il 0(103) MOlOfl 4£*©HMffl g(105a)OI THJBBS 

£71 £^S^(109)t £T£ &£H7IS2| a°!£ £^ BSBK.11.nol 2JSH BOTQO. £71 £*** B 
SSK1H)S -4 l 5i 5B £^33(109)5 kSA|9l^ SSiS S^B-S ?>=Q. £71 S5l*< "eJS-g £71 

u m^fkm.wiutm ^¥ ssnoig E»(ii3;:£' 42j pl)(hi ejofl -Borao-. -sara^s, &?\ 3^ 

«a0l£'-aS!(113)S'^7|-«S!«'ecqM'KKN-«7l WMTO S^BD. E 

2JQ. 01 gS.fflL ;£7I 3i* §M0|E iffl^SSI 5101 £ 23H3 eiStTtSt a 3 CHE" *OSJ £ 

LHM I«aS:&S3H SNIHAIBSSJ SB £¥23(109)2* fi«»0. &7I BZI0IM B^(tl3)# 9 
S?22[ Ml feAIWlOIlAi gSfet 3S £CH0|E "EJS!(07)3>. SBfth gS^OlCK ,£7| 3^ SEIiOlE CIS! 
(M3)B fi*£M7l5S| ass £~ «?B9S|0il SOtSD, £71 fe^'BaB'gs® *3Q£ s| 

£s mi Sf-.w--^.*2!a.asj.s(ii5; nam sB*»ct: 

Q U0PM» 471 Ml 51 M2 £* «Z»B93IB(il5i 119) AKUOil ^?H2J 4 ^^£}2JM(117)0I 7HM 
■B ^ SiQ; £71 SlE^°'g(n7)££7l tt-8tfi!f gHoK>. OiOll OSKH,: £71 ^ WEaSTB 
niTlAK)|2i:-«7| £^ «!SS2f LHOfl 5 eEUOim Ef°lt123)0| bH*IS'$ SKCfc £71 5 E^OI^E}- 
S!(123)S tffW S3SS§S wa«:-HI0»(121)S*€*IOi:»l'^ SffllOie EJ°i(n 

3)2K1E7|S^ BfrSD. .£71;£S!£ U|0tt(121)£,-£7I « >2KBt«*K*. 0l£Kr BQ..E 
.A|*WS"\5»WIS»-,.£PI 3^ S»S(113)S'^' tf%B b|OF§<121) QidOfi **3H2| U|0}« 

£713^ -n.M:eiei/ii3) gy,£7i hois .eiem23>s Baoi-s'BrsiB.mtia. 371. 'hoi 
:s ^8 £7i '^•."■eaois a-e!(ii3) <£t g?\ ^ taoiE ei°Ki23)B-s£ ^e sjq. £ 

71 gaO|E : e>oioi ^71 gaiQIM ^n23)B£S-.:?iS£|& S^Ofl^,- £71 BaiOlM E1S(123) 
£ §71:3518 UI0mi21-)S SSKfl 3CHE 2)H21 SI BttttB LHOfl »T*l£kS7l ailAIBS 

si s§\£¥a3(io9)2f sis s^ck 

e 7^ g;^S2joa3 ^Ajdaoji mm sssa onssi^xrt : ^s*i7i ^ awieoo. g v9si''H3 
^Aioticm awAi; a -Msixi^e, ..■3»h# *2B.a^a whobs- e soda] ^sb b -bssi-uii 

i^AI.0821 321§3>.§SI*J^S 5^ea. [Q&A1, QIBOfl ^3= «^7IS *^. 

E 4 5! E 7a S2o0; £71 g^m^W) >GW £71 5«J BSQB(75)& ^?H2J ^ 
3xfl ?ilA|EH1.0l HH»S!D. llfEW, 4 V 71 B^Sfl.sflilAlEiBS £71 tt--.W*'B ^t>^ ma. 2» : 

SB §(155), a ^§ 4^33(157)^5 ^SSCf:- 40I ^e^i^231^BS(155)s »0iE 27H2] 212th 
18 B S! 301E "fitUsi.-B LHOfl HH«a £71 oF¥S3e( 151)21 *»S B^SJQJ^a^aS,- Wl 
SSa»5r/IH'B<J55)g 9SE101 A1S OIS*fe ^i01E ZJH°| £0fl HH^^ £71*^23^(151)^ 
S^CK .SE*]-. =£71 A«%157)&"a^#By^^||^j|g ( ig5j: ^ ^&£iQ. ^Al, £71 
SB ^StfiSf IBS (155) S! ,£71 -^23(157)^ E 42J .3^ BaOIM £^(PL)2f iSTOl £71 

£71 of^akB(151) AHD19 ^ t& n^(;l5&)Og jtB?|kl& 201 .HffiWto.- 

£71 SS. 303^ HBSBCI55) AK3I21 2 S £7I £^a^B(157) : AKJJSi 2 22?^ £^ 

§sw uis(iBi)as nsms 2101 bi^sia; oioi- ewoi, £7i w r -msm ebs(igi) b ^c«e 
£71 sf s^aast qg(.is5.) akjiou ^*E^ Tni©(:i59)pi 7\\m\*= aoi.-uiB^eia." 

£71 5§ £^33(157) £00 3^ §9101^ Bl€l(163, E 42J PL)0I HHxISD £71 3^ HOJE 
Si(163)S -SiQIH -23HSJ .fig 3) BJOIE «Hi2| @ LHOfl S,^aa,>IIIAIElB2| SB £^3^ 

1 4 5O,.'^7l-W-.Ba0IM a2?(163)SvS-^2|vdl-'BAI0fl0IIAI:Bgto':^^;'BaiOIS eli°K8?) 
=2^ §gtr BgetfHCh £7| 3^ .^aom EffiJ( : 163)B 3fe: BfEai71H2J. aBS. £^ «HlfiS|0| °J 
g SOiaD;. £71 £^ 'B2Haa^S^S^BB ]ai S!: M2 £¥ ©2.^9^(165, 1B9)S 5t»t.K 

□ mmM> U3\ M1 S' M2 £* #Z.*B2!^BU65, \I69) AHDIOfl ^4?W2J :^ ?JEEf2)g( 167)0! 7H 

= " ' ^ ^ " "^tlfi^/BB^./OIOl.^HM;^! ^.^Eagi'B 

& aoi(i73)01 BH»B--*-fflQ'-..fiCT ^ Baiom £}• 
_ ____ ._ ._.._„jrr.tHGW(17UB #S10|.£7I ^ BaOlM EEH16 

3)21- ! a?i.ai£s ^i-.B9«;:uio»(i7t)s £7i ® miwsm.®m\Q. :£7i 3^ -Baoi- 

:M a°J(1 63)^: £7i:&5»« H10^(171) CHdOil . ^7H°| UIOfSBOil' 2J*H .itSB- ^E 2iQ. 01 

s^on,:.£7i ;Hiqj ; sgsj ^s :^che zjhsi :«s a «khe;«h-I» s lhoj :w«a.-^aa wn*m 

S*l SB £«s^§ 

£71 3^ BaOie .aoi(i63) 3J £71 ^ BaOIS eff>_l(173)S BadlE Eifelt ^?£fJD £71 J5SI0I 
M ; ef2l= .B7l-^'BaOI£KUira)f£^7l\-^BaO|£:-E|fir(1-73)S£B ?€B 4=E SiQh- .£ 

,7i Ba.oiE,;e^oi.£7i ,5 gaiom aergtt)92B'^«^ 

^ £71^5!^ b!0^(171)M ^K? aj0iE. 23H2| vOiS& *JW LHOfl HH?dS.-£?l ?1 fiB AiEi M 

ei=^§:£^S^(!57)H} ^S S^CK ' " " 

USOfl,^..^ 

• E 8 ' LH ^ E :i 4~ E 42J ,1-1 : '0fl UE} gfa.2|V:«ll ^AlWOfl »g ihSSa,0flS2ii»2|,IB2^ 
:S^Sof7^>l& 99EB0ID. 

E 8f ' &.^fll7ie(51,)21 ^SSgW;^^af(53)f @«SK« ^3)S| S^S^f (53a)@ 
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■tts&o. #71 &52^ie ysa^issi *9tHi TiloiE.ggei, mm e^sj a jhsss^ 

«#£>0. #7| ^SS9^ W|E 5y «0|E ggejg S^og BHEi3*Kfl.#7l S# 

2^§(53a) 5! ±X}^a^53)21 #*g 7FS3QS&"M^9I5| gtStf mm I|&§<60)§ fcSt»CK # 

DS(59)*£ 3£SD. 0171 AL #7! 3#S3§2I ,#7I #2J TflOlM 3^1 (57)2* ' ; a»*JQ. 

#?i no\^ 2^(5?)^ siee^oh ti^io. ureratMc; 1 &?i mm wsmcws #7r« sjwe 

d°l y^>ai g*?SIEe *»5%iq. 

£31 HOIM ii@M(60) 2 #71 £tt&2|S«53).g 01 ££21 D>±3§g. AJgfiKJl #71 SSS^eOll S 

£S .OISSS J. #7| Zt SS92|M/3?H2| H££ 23^01 **#£!□. Ola 37H2J 2 

^g S^SS g£'g g§ EIU1°! 23<01d)OD tflSWii, LK3IXJ g£g SOlg§ i£ 

q. oiomj, #71 mm mmmsi §mw g#2i»a£ ah§*h3i £HGiAi(63)e 

5 9i &2Zm. #71 ±JH10IA1(63)# #5 €>EH7I22|- 2300- HJ SM? §2.^2^65)^ 

BISS #71 11= LHOfl . <g#°J BW'AlsAoi *IEI73 :kE HIES (67a j:^ blEEf 

21 IHE5(6?U)g ttgttCK Wl.&EBQ h:E IHE5<67s)£ #71 3=^(61 G)Ilh # 

71 UIMeffi! IB£l(67d)g ££fl£! g^(61d)2F S^SQ. #71 QE«(6?bV 6%0g &E 

£90il -»M? S.ZJSSStfeM «#*JCh ,#71 XTCtte ■«-SS"e«69fe JfflElfeieKM '#71 
bl^EJO) EllEg(67ti)§. i§AJ?|^ HlM^oj £e?£M(E 421 71a)& SgtO. #71 bl^oi 
s B= ^7H£| Stlt? UISEfi!S(71)g iSSttK, #7lb|EE*°iM(7l : #7| $IE2ieig(57)2j/# 
'¥S '71371 SD. 

E 10= #71 HIMEie!wC71)S 2*= S!E«7®2i 2 9 Oil H3 oM£ SZ>39S,>(73)S 

a #71*111 LHXI ?313 oi-^ «iSSB|§(6S, 69, -?3')£ .ftjtf 'S2*SS?^'(74)e- ?#fc*Q, OjCHAI; #71 

M2.*Si AH3 Si* #a*gaeMf(fi9. 73)# ilEiytlCN ;#7I' zirsaAl "icS -liE»(6te)# -£E»*l?4fi;.&£ 

£IKI hiS S^eCE 75a)g tSStEK #71 ±££1X1 .iE 3 #*? Slgg ^7fA| 

7171 flftKM 6^ a. 3^1 ^2, v §§^ AmSKB ;«««T: ^ 2iD. OIOU C1>BK #71 ^BJ73.it 

■E-SCHSSI #* -AOIS-EAIS UHZf/90i:-aAK9 SSIKI-ft 7»S ^ 2JB.,0l£ ^^SSOilAl 

= S^.3^2f#7| ifi^ S^(Bls) AfOIBI S7|»oJ:.7atM &iA13|7| £hL*0|LF. #71 iSE]X| irE. 

fsas man set gaaf;(75)§:.«stcj, 

E ll# £2o>3, #71 SQJ §Eias(75) ^ #71 *Z^S5|(74) #0fl Sf^S^^, ^2X1^ 

s #vs^^§ T^ais ^#^q. #7i ■■^a^/ i 3s.sasrs"m£a^sre s.^^s aHEiyti-oi 
.n-wif.a i mm m^,2^s??ss bhss : ^43H2| ?hi8a}ei#(82j e 4si.cp.)s^'-«r- 

D. #71 OTA1 tie (82)21 -ZteS . flaS'iSjfiS §^3^(77); ttS.(7?) 3! #^ 

■PJ. : 3Saa ^5HA|Eim(82)^ #71 S$Jg(61s)]U.a715|^S =a^SGf,:0|0iA|, #71: 2,^ 

359) 9iH AIE1 9(82)01 gHhs^ 23011 gasK85 $fi'ttafi.«St!d--. #7f S2e|(85)s ^# 

Sf71 : 20il ^^fe-S^hydrogen' barrier fayer; 83)S 5SS«f70 ^£ 2»n r . #7| 4^*16.^ 

(B3)s BOlEJfe >i!SHKTi0 r )Va^OIS ^iPt(Ai.^), £35 SSPfjCSI.M,)- Hc'0l*S'ifi»SS * 

#sfe 3ioi u^^jsid: 

E 121 &5§f9. #71 ..eaenB5> .a :#7| .^^^<e3)g,S&&AI3ICH #71 #^S^(81)e yk* 
AI3CF. #7| BWWWIWI SDF 710 E= Dfi*l«< 71a# k\&tm MHM 4 SiQ. OlOfl 
XEEf. #71 SSSa'.5Ha.A!H'fi(82) ,XK)IOil *4f«95T HIS(83a) S *HHf iHg(8&)01 S#Sdh. # 
71 ^^9e»- EBBC83a)^ #71 ^2331 --?lffA|E|S-(82)2l > ."'5 #71 ©^2331^ -lD&g.(79)2| ^ 

.wi : .a»aw iHe#(79) tHon <^wMi-:£sa9i g^m^ a ^aa^ «» : ..9s^maa 

3H5HAiag(82)^ ««0KWISD. SafflSS, #71 ^i*ISeMie<B3i)S-&Sa360 5HSBA1H(82)2| 

: #2iJ8S^ n ft®0t--^w*5 Si^^ 7 ©^ Sgofl sf^ Mojsete «#*o #7i penoi 

1^21, E2# g^trfi^ ES# S*sSSf'Efe.tJ152| *SI°4£S «#^,^ 2iCK 0& 5 

■9. #7i eaoiM^ Q01B& ^mim msmmMH);.. m\Eyn^a\). 'w\^m>vtmmh 
oiaas^Kir), oiaas *^i^irtJ2); «gHr(ft):'--aus2Kflu)-:".5aus ^t^Kmzh m^um 

.S«A0 E= DIS2I ^i^^g . ^.#^ 4= 2iO.. #71 5^ §aofee^ jfl|EiS€iOI #71 .SIESierff 
(57)3U «54=?H.SJ gaOlB H|fi!g(lo<»U plate l ines; 87. E. 43 PL)§ :«#LO. QAI ^ 
"«IA|/ #7I ^^ " — ~ ' " " -- ~ " - - ~ 

#71 

•#*-5Z'SS^ JlirS 3912 #^: -«!g&eiS(89r 93)^ : "XHlS 3|«AI?ld1 t^titKA #71 ^2 
&2M°*?t{93)m tS#or7l SM/ #71 «1 #¥. #Z^2SK89) #&fl :^47H°1 StBti" ^ SlEaSJM 

wm ^sv ^E Sio.;#7j .2? ^EEia#(9i)^:#7ija »tKE £i : yCftarmftfct; ^#^^s, 

5U21 ? $1 E£f£l(91 )c P2Qf BoM 47H^ ^1 EEF°!#(57)#= SlOit-Ch. 



. . . . _ , _ _ . ._. , ...... 01 

S^Ofl, #51 bl0«#2|: .^?IS S(0IE- Zffl&J.3fifer 7 M S :«10JE «rJU°l S U<0il tiH^dS -Z^B'» 
5HSBAia§ .#(H1 ¥J*xlth fiWI'M '2K!.(fl7-)« irSAl^Q-. #71 bldr§(95)g EAI& ^bJSr 

soi eeH7i^o(i biwi as « -iboie i^sia #7i #51^ biow<95> s ots^ erst!- 



35-7 



[«¥DH 8] 



'^2003-0001217 

&?\ ? siEaeigoo AH3I2J zkka)*- saomii uiskm sw-^ sjq. meiiM. g7i sat! 

B|0^95)2| SSdll &£A|?|7| 9J*K* 4*71 hSE HI0^(95)h ^iS S 2*! ^3 

A*S*KM «WIEI£. £71 £ tt£2t°! 8(91)01 kSS *STfl@ SEOSW] HIOTTfcWiai 
Q. 33*BJ££, #7| S SIEEE!S(91)£| h:S 30k 491 Ul0t3<95)'2j S 317 IS Oil 

UWhOI *!XlnrS±AIS £ fa gaojE qoi-(87)S1 k'BSmfi WttAIS £ 2JD. 

«*«Ai, £7i bio»(95')oi "sss wssi saw. 3*etaf as- gaoiE^ 
sssju. oy§ ms; rapists w^om^s^ «g^g 4 %lq. 01 ua> #71 bior 

5(95)21 HUdT tSlSI aSHS - l S7| 2* SaOIES© I^~^E5£(step coverage) 

a°o. #71 samite hhe^skm as*** dios(95)g e~ 4 eaoi£.'ae!Mih 

pi Ate line; 97)g r««!Q.. 491 ~ .£2tlO|g EK!(97)S 4 V 7I # mf(y^)2> . StBSfES "tt'a&Ch 

sasiss; £?\ ^.eaiois , ae!(97)s »i ^ eaoiM 'sig(fl?)fe~fevM -atois'-znsi sEti- 
«s l« "wxte man .TWAiant -371323 a*at>. 

E 14^ S B LHXJ S.130ilA| -flSg.ai gAIOflSj Btjoftuodlf led' eabodlment)© ES£ 

oiq. #71 i^2i »ii ^AioaoDAd #71 s*?-.eaoiM aeuddv -«is*i£ sss 

01 S M0|5J S9B| ]Qg(85a) SA1 icSSCK [t&AL #71 S3W H@(85a)S ^l' ^ -5l»SM 

mm 4?t.timie-3%.'m9BL oaaa gas 2^:^^ 2101 *hi&3!«io. Sa&aiss. 

#7|.£ E*3(9?)£ *101£ 2?H21 tSM UUHI : &Sa*!l '9TOIiMEi§2j £^2^© 

£ 15 LHXI £ 19=.£ 45J i -| Dfl & E2 gAJOflOfl 'Oft: MB A DilS£l±X*2J XflS^S 

.a-#swr wassaoiEh'-e sssi a2 ^aioochi sow-,, e maxima©, sw™s2!sa2* % 
toaAi; Gi5M oi^ ass «wpia!to. 

■fi^-^nsi *^a^mioi> s 49i m*2^g(ioi) ^,kh3 5?#g4 ^twsi-a-@axisr-ii@fi(-io3) 
e «^*ick ssawsf. mss(-io3)s =a3M E.H0HA1 ■.flsa""e ^ui 

Aj WI2h g S - AtSSIOI 4= KB) . 51 t& a 9 2ft 1 0?)# - S SS^IQ: . 

"ao^fi'isAit'o-. ,0101 xq£k .e?i. : esa»5t DBep(ioa;^oi2i;a s?i.s «^a^mnoi) 

AHDISJ :2J g.23 LHBa;$f¥S3^ iBS(107a) S 4^*hE^ . Qg-(105a)Ql S«SCf, -4^1*^93^18 

-i?.a.^e(.id9)2i \2|2t^ >4s oi^&ie ^ois 2^^ ti# £w vhhsb. • .^^h^. iHsgoo3)w 
sea. a-Ai ,s*flAi/ ; ^i ^a^oio3)s «joi.s. 23H2i,tss.:a sjois mOB BHSS 

£ i.7^ &ssv3, ^^s^w^tfnQB)c-s«ni&: : &%'»^fi9 semi -£^f..Bemniw 

^71 4^--.a35K'111)S' l BiaWSra ^1 S# 4^a^(109)§ itSAI?J^ SH«'..5BJM'-«« 
tia. ^71 #¥ ^3Q|(»1) S 4^1 aEHgf «g^|^ igg.ie,^ oip/ ^ 

b e ^m 5fe.&Ea7i.52i a3(Hj MoiEstg'««tn>. g?\ t& Mmm^B M -.irasi WIT 

71 M\ a "az «^S35|(j:15, 119)§S ^ a2*g3?tS 

;oion iamoi; #71 a.V .sf: ag.'tf^ 8jzn'B&«ni5, 119) mm *rf#2i*«r^stfEae!«n 
■7)s .««r. * 2ia. 4^71 ^ ftEa^sis(ii7)s e iawxi ssa fi-nsi/ai/«Auiisi--5vtK-M 

E l.'8B\SS*»3., 4^71 #¥ ,eZ^3^ S^ife • H|0fe<121 ij# ^mm/ &7| ^SS HJOh 

^(12J)M Srr ^ ^fllOIS Ef°»(123)# ; *a^Qi ■ «-7l: tilOK#(121 ) S BSK123) 
c S ^SS) «1 1 AIOH Sf ^mtr . . AJ §S>01 S t.CK ; 

SL Ite E 15 LHTq £;.M0lM\tfSe-a2.-AlAt0|si ^«O0Cindli|-^''a^lront;)Sv«si^i ^ S3 
EOIEK 491 ^^Ofl^ : S Jfl2 :^AlDatHlA1 ^71 ^ lEflQIM BI3lil3)lr SS&fe «5f 

E 20 E 245 £ 42| i-| (HI 0^ g «3 €A|090U Cft^ ^SSSfi fflj££l^SJ ^i^S 

s -.'flSjRi: 9m B3EWO. ,e s/sej ^3 gAtogofi °ioi ai . .sj . ^Em>. 3 ^ a 

•^qi "ffaatfs e 8 LHXi e iooaaj sasj ar ¥Aj6«2f s^e> Afgsioi ^^10. 

oefAi, : 01m wtts&^m^tHCf. : , r 

. £ 2oi s^3, 49i :*^ ;«H9!3R74) a w ['ttiiiMM ^Msa^swieaed. s^i 

■S 21-§ g2££L #71 #>fe §95, v <153)m. Sl*5fAl?ICH .^7I : e^a^#(j51)2| ^3§M -iSA12! 
Q ; . QL0|.a»; ^L*iWSW(l5l) AfOIHj 2 gsjoij t|i?.@3er. IHS(153a)dl Affi'Qf. ."WrWM 

3^ eh gii53o)oi: wss'.aaisejr-aaoo asaaf*;a ^MS^'^s-tiatiEKA^r-.^ia^ 
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S8(coanon ferroelectric I aye p patterns; 155) 5! 271 11 &S3H2>- IB St (155) '20fl ^ 

^H2i ^a^e(i57)e ^^a. .^i s«-&e.a»2t ui@s(i55£j Aje.oiss^™ 

01£ £N2J 98 a sj0i£.*H42J 2 LHOfl BH29 271 b^S^S(151)§- oiM a*KM. 271 

Sg »SS«e|.-BISS('155)2i' ZfZtg 38301 271 tf ^(y§)2f S*S«^«. 999 • *>£ 2i£f. 2 
71 55 SS^ast EHeg(155) .AMI 21 * 2 271 2§ 2^*^5(157) AK3I2J 3 gSM £ 9 
S3 HI gAin2h.MftPW9 ArgtHfl ^'£*rB2J Iflg(l59) 9 2^ '99^-113(161)8 9S*1CK 

a. 27i eaoiee^ niEiysfoi 271 ss. 2^2^(15-?)= ^ saoiM as a 63; £ 4 
21 pi>e-«st»a. sarass,-^'! ^ saor£"2i3<iG3)s ^chs zthsj sst^g to uhs& 

(163)£ Stf)i£ 2fflS| .°!Str9B s 9 *CH£ *fc>2|.-9 LHOfl HH93 271- &SS9 ^BHAiEiaSI 38 

271 ^ gaioi^ .£r2(i63)oi .^sa tamsj 33011 2 s ? tziBawwo'. 271.2*? &?*m 

391. 5! »2 2^ «?S33g(1.65; 169)5 3§A|3|01 98&Q--. O|0fl QSKH, 27| Jfll 

a W2 2¥ 5^39018065, .169) AJOIOfl "HAMa " g*Kt 5 9EEtSSB(167)B- 991T4 SID. 2 
71 5 $1£BK!S.(.167)S £ I2pf ft £99 S- ST9?| Ml filAjOlfi)- 'BBthgtte [AtBftKH MltiQ'. 

£ 23§ *1£*13, 271 2* :«!9gSfB SSfrfe £^ HI0f£O?1)§ 92*m, 271 899-Hlbt 
5(171)8 S£ ^gaOlM a«!.(173)B «2*HT. 271 d!01S(171) S ^ "B2I0IB &3{:173) 

s e 1^2* qi.-8 Aipii5r.8Wtt:Wiii #8ttorvgejQ'. 

£ 24^ £ 20 LH73 £ 230AAJ. ^3 ^ ; A10fl2J . ga'OIKnodlf led ribri Inert )S fiStftfl S3 
EOIQ. 271 BttHfr'e'-V89.a3vflAiMHAi.!d7l ^ BaOIS,TO < 163)9 *99&l£ «Bf 
SfS-^Oa.SBgW. 01 S?Dp, «7|rfeSt!.bp»171)S 271 5g 2^3 ^(;1 57)8 igAlgJD. 

£ 25^ £ 4011, HOIS & ITS 21. .fl I >9A|0||-S| BSWKBOcJif ied .embod»iDent)& HOl^ '99S0I22,. £ 

26^.s 252j n-rirw ae-e^aasr-W-oioi to= s-sasHi on shi rk s a ■"asses ssm7i 

W..93E90ICK. 01 B990IAI-, :g SM?* «8SSf, ^ &Sa*R ;?ffllA| 

Em-.'S'-assv usss s. b lhxi s viobai -as a e ^ssj «.i 8Aiw2KS'Htt a^ssks 
"S2?iGh- traAiz-oisDi ■ratf-aaft'a^pis.fiQ.- "" 

279, £ 25 S £;26# tfStfdl.B :S^2| S^OUOfl M SSSa DflSEI^g ;a : s«Pis.,i»Q.. . 

£ 25:a.E 268 e^Sa ?iI8A|Ei8(82) 9 271 .g3^.1HB(85a) 2011 ' *f£3H2| ^ 

^ geiO|E :i|@8( local Plate patterns;" ■ PP)OI' HH«Sa. aiTL W990|S-H99(ffi)9 
£22 S^im^i SSfi"g^SSSt.--a= .OlSSj £ StCt. 088 ' 99V. 271 ^fe S2B01S 

OIBSI' *iWB '4s "ab. 271 stifi g£fOlM iBS8(ff!je 271 S SrtFMr.9 271 9tTM)8 
cra-2*J98j-Sfi HH«ll!Cr: 8 ti '.-^afaiSSV 27f ^iji SfiBOim nHi! : 9(PPj2i Zf2fS SJGHS;.23H2| 
e»S6r= 98 S! ^CH£ SHJ£i '9 UiM HHXlS .2712,^2^ ^iiBAlEi 8(82)9 Mil 2 
7.!'.3f ^.8eOOI£ HBB(W)&, £.25011 £AI9 UW STOI, 27H°1 o|a^--t!8 ;S!:'2^2j g§ 
LHOfl aH*|& 4?H°1 :?IHAIHB(82)S:"B.feD. ':a2WSS'- 271 2| 9010pm Hie8(PP)S S101£ 2 
7HSI SlS^fe 98 9 ^OiE *rU2| .9 ■ Ifl'OD HH^S 271 2¥a^s(81 )02i- *JSS|£g g^lH^.-2 
71 ^:SOIO|e;ji|ieB(PP)g Sf&-.ff£5a^l»2l 22S 2^ T a2!9S5t0a'-2|M gOISD. 0J7IAI, 2 

oiaii PoKfl, s:;aa.2i ^ii .^Aioiofl>a .aoia urn wo\. 27i rai 3 ^2.2^^^93^8(89; 93) 

AhOIOfl; ^ -9£aSI9CMlri *ard l ines; 91 )0I !?Hmil $SlO. 27l : 5. .9£E(5I9(90SI'-.3W 
° g^og Q2a(d9codor:)B:B«KS-:43Hfil ." «ESfaS(57)S «10itia^27| ^ 9I-£&°?B(91) Al 
0121 271 2^ KhSfifHf LHOfl ^ MaOjM Eh3 (97)01 HH*lSO. 271 $ 4 |2|QtI Er2J (97)8.-271 
■^-■82raa.sfS-SB*t='^^2HS|-'HrG|SB(95c>S 'WSM StSS^^ BH^S 271 ^ 

7i 2^ ■«ra;a9 I ,i 8-&Wfe"'899 biowca' 421 95m Miore&r y^ni- use? aiiifa 2 

71^>H£1 W "8 9'0IE > -l|.9B('FP)3K'g>IBiSB 2^9 ^£ 

tmw. m. ir?sj p*f.otoii ©s ^ati oiiasi^sj m^wsm ssspis *>o. 

£ 25 S! £ 26^ ^5*r3 :27l S^aSl ?iE|AicXS(82): S! §9^ H@8(85a)0l 1523 ®£«l 

Tissi S3; 2oo BaoiEsrs ij 9 : «»D. .271 m saoiEstg .vg^gr, .sa« ^-tfffler;. s 

32 -S^BSK3i-. -£—.'01821: «W£B r .99ir ^ SJCk ?15j2g; wi. saois^§ £Klia& 

(IrOy), e*=°|(Pt)i ^LJS^Ru); MUS «rSKRu&), ^dlteH|(Ai) £fe - OIBSI- •«95|£S-9 . 
HV ^ SO 271 Sf« 8S0O|£?S MEiy^W *£*rii BaOlM II98(PP)9 ^2t.tf. 271 
saflQ| : E nBSB(PP)21 aiEH£..23H2|';.3921-"9S. : .9 :^01£:SlU2i 8 LHOU HK8S 2£?3 

*fi ?iip|A|El^(82)# «I1 MB, 271 ^-'W .84018 BH@9(PR)g 27«SJ o]g£h 9l'9'.:2» 

21 °!S?> ^# LHOfl ffljjS 47H2I 2^^8(81 )2F:.31S -'-fiSWDV OlOirtDB; ' 8301^ B?J8 
?|a|8r= S S ^T32| Ml .^iMOaOfl :b|5KB 27{ : -SfrS? -:8ZI0I£ nBSS.(PP)i». ^asisi ^S£fli 

8 *Wm £±Hm .4 2iQv ;..271 . «^ .82101 0|Eja§°^2/£S OlEIDg d^l^^i 

*s- : "^Ea^8 : !Sfe-:as-sK2s-9.«*te a^w; 271 aaoiE Bfle#(Pp)oii 7iem^ ^gais 

^ S::992|r : Sili V^AIOOOIAISi _.^vB2fl0jM Bf°JB(87)Qfl 7121b ^a^Oil. Um® -'.fi^«1 
Q.-C02rAI, S ^OpOMSfr WOI 8a01S ^3(67) EH^Ofl ^ #aQlM IBS8(PP)8 < 92Sr= 
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gswL #71 irsaa 9\nMam®m ^a^i u±aib ^ °id. gsra^s/^i 
aa ^iHAiagcrc^.s-sa gag ^xnxjgj ^ 21a. 

^71 ^« e£i30|E I8gg(PP)# e*£a7IE2l S3 #0i| #^ KTS&^S «#£tr. #71 #*? 
*2!aas»@ jgii a J312 #£ £^SS5|S(89, 93)5 #38* ^£AI9|CH #71 "H2 : &« 

eaan93)s «#opi sou #71 ai #^ #2»EaeK89) #on #71 impi-me? *£aiej ? 

E>e!ft<9i.» t!«l?- ^ 2!D. -WIAI, #71 ^ *EcK!l(91)2| 2,^8 EB«l£a C43*?G (decoder) 

a*wi. #7i #*.eerass>g neawioi #71 saois q@s(pp)# mai?i£ «*.<fc»si ai 
omKflMt nifHj mu #?\ n&m HioH»(?fc)s #71 v.Mtjna wares. 

(E 5 S £ 13EJ. 95)§ '4S 21GK #71 **3H2I HI0fr5S(95c)S ej£a3l32l..'&3 #W 

&$*m iis.&^-noi'SBHi ¥stcf.. ^i #*? Beuoi^st© miEiysioi #71 :«40H2j:biofaa 

(95c)^ .geflOlS £>°!(97)# ^#*Ch #71 ^ gOIOlE ae)(9T7)S -^7| yA2f StSft^^ « 

sac*-. 

s tee'^v-:fl'AimH..&t5sra ae, ss*2i ^eoiiAi s**^ thuoi ?^ftif . one is; 

#71 .§ai01E ae»S2| Ai£ .OIS«fe 37H 0I#9 *?a #Oil mg' ?1IIHA!EiS3 

^£ SO. 

um mm B.irsoi cuss, sfusi #aioiE asoi g oieiioj Lirt'/d's'oisltr sjois 2 
»2i tsi #ob ■■»waa'"ssaa tjebaieimsj #^a^inr ^s^^s s&^a. 012^ ^ej. ms. 01 
sjois-.Ewsi *sg #wi .asaa- aii-AiEtftg *H.ra 51 #*a^m : aa. 

01 3SWL #71 #¥E^£ ^ U oj gaoiM 2i£!2K33a!£S SW OlOil :£0Ef; #71 -KflOl 
e ^ r #^a^ AfOIOfl dSIS 2i= £ei 2iD. 

■01 M- QSKM, #71 g OiOlOl S3 LHWl £ SI£2t2!gOI UHflElZ #71 2< HHJ-E! H AK31 M s 5® HI 
□«OI 3^0L #7l£51t! UiO^m #71 ? $JEEh°] AfOISJ Tia^ geH7|:£0ruicKH 

a uo^yM, #7i ^ eaois-ejoj ch^w ^^hi mmmm #7i 

2fsa*o sraAiEigiHi g7tEie msjs ^seu^w ««oi ^ais ^ ap-.,oioo' : .a>a/es.Q«i."?i 
■BAiag-21 ^sa m ! #oi Tasei^^s ant 1, ^ SID. ■ 

7te«iq. 

^ -7* */ ^ 
«S»I7I?3 #011 S'iSS «^9Sf; 

#7i ttz ft-zsiger'&oi ts- S a St* n^-wasjss.aHaa ^#21 s^swi ^iHAia 

#7i #.¥ *2n9«r choi -#7* ;ts m»a.m?i uh^is ■&H3.4noi£ .sf^vft.smisi^ ^ #71 
gaoiE .eraaa 'zws - ms. ois*i ^oi£ 2thhi tsmctwo rows). #011 waa".^ "ssa'a ^shaj 
-Eiasj ^3§i -ssai£fi".a«j= 21^ 'ws *k= ^aa tmaa^. 

H 1 tMHI SiOlAi, 

#71 wa)0|E .dr£i£ 01^ 27H9 tSg #011 HH^a #71 .gSSa.^lDIAIElSSI .#^M 

2). aigsjog ■aW=- , S?'i?':.gEIIO|-E aSldocal plat© l ine )0|2, #71 ^^eflOIS #7) # 

a 2 ^01 StOIAI., 

#7i ^ eaoim.aas EKiiBb &^oite ga^i,. EKJi&feei. EwiEte gs^v^faas^/oia 
= §saa MSEiiv^. 

#71 SEJIOIM £fO]8 #71 #^ SZtaseja g^t! UlOW^It-t-sve. vio H6le)S StKW AI 

'."M'OISth- *JDI;jE .-*23H2| ."•«■» : #01] -HH^S gPf-SftSa'. 7i2BA|Ei^..#^ 3# ^ ;.^ S sjo S g&sfe 

if -mapiB <a§Kn;in Plate i ine)ei -a* .^isss z\~ ssaa ouea^. 
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A' 4 WW 210IAU 

#71 #* S2>S<3S. v s »3S 3*£! '3311 S! 3012 #¥. £2.^35*35 5fctfr= 21S Sr= S- 

■a 5 4HW 21Q1AL 

#71 eSiti HlOIS^i ©t ojod « m*q|. g*g*|7fl HUtJEIH #71 ai 2 #i£ S2.rS92?S A) 
OJQfl ?H»IS 5 «=afi!g(ittin word | iras)g t3 SWffe 3»§ *IS£S-»l£-3&Sfl wsai^xK' 

»=»? 

A13. OlSfchSJCHS *?2 2N HH2S' #71 MllAiEigSi -3¥Bft?t -3S3I2S &«ftt 

EL #71 #^ SliH -CIOIS-^ ! *aOIS 2ISJ(idcai Plate l ine); 3J ' 

#7| #S §^S^h UlOrSCsl tt-typ9 via hole)t #SK)1 #7| ^ fiSHOI e 2r2! 

3 #*32> asia^SSS Satfr^ ^ ^aiOlE Br£! (main plate l ine)g l SS££ *fe & 
S3*|| Dfl2ei±*L 

#7| ^ MeiOlM £|.oig ErOlErfe BTnifi'tSW. EfOIErfe^, EKJIEfe 0121085.*, DIE] 
S?^ 9 

W 7 Wfl SlOiAl ■, 

#71 #¥ Kjaasrs stgEi Tar -si- •#2fsa%fB» stjsie. 2te m^stm. 

18:9 %m SfGIAL. 

#7| blOrS^l gf gOUr #7|*« HH*ISL|I2 #71 SK*|]2 ftSfSSJSfS Af 

0!M TOS £ SJE£r°Je(main word lines)3 -0" 3*»»5"-3» iSBgfifr 2>^3fii IHISEIiXr. 

m i sioiAi, ' ■ .; 

#71 s-ssa aitaiEiffs] ^ #7i sfe fess^s -s^fe ±Bzm ±tE'»«s»" s&'rbi.# 
7i &sa.7i-B2i ^ss^hf S7isj£s - a^'sja> #7i -^san k£ aaisei tfms nasi ste 

-a 1 1HW SiOiAJ. 

#71 -sgzsa sHMAiassa are* 7jas : }S : #SvSr^4; &sm?w s! ^^ ; smi; 

#71 gEflOlE Eie!S : AIS.0IStH:5J0l£.Z3H2J #0il HH^!.;#7I #*3=Mr *!25!23'S^r 
S?S 13 

a T2 AHHI SIOIAL 

#71 -ssaa..3ia-AiHe Aiotej a as^ .iaes: □ s^kl ^71 sa^ ans ^ 
7i ^ '«rate2f a '^71 or^;#^s^. Ardipji THaEi^ as. r assa*t=.»Ma' waa^. ; 

'14 

«j !3'i^'2lOIAI. 

#7i ss°j aes #7i « «jsssiqii :ch*km ^ diejBi# ^ ag *gss sfe e^aa 00. 
a i3:tHW saoiAi , 
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30i£ 4PI 5SSaiS[ H@i S! £71 Sa^-ae AJOIW NHS ££*rBS> IB@ (hydrogen barrier 
lover pattern)© □ 2ta ,f 3££ 'B&aa Qfl2EliW. 

16 

£71 *B&aa ^fl-AIBs *IE85 3AB ftWS^, &Sa«Sf Hie a 55 £*S^(comm(n top 
electrode)© :2tlftlEI, £71 ££S3S 9SS01 £71 laOlJE £f°J2J OhEHOO *l*mr= £71 & 

'sa'asaefia en, £7i £g £^a^ej &v\ mmm ^e^ss s*or£ ^ 
at.-a.92s ©Kr a ssaa MS£i±»; • 

a 16 tttm'siOiAi, 

£71 S^S^f MOW 2 2^ 51 £71 S^Sa?* lies Ar0|2| S S^h XB^= BSef KB Q 
£71 ~7I £~ «JSSe> S! .£71 SMS* AH3IM THJBSJ^ 2Jga 

.twio 

^CHE £71 S-SSasf B@B2I **a"a £71 M9 AK3!0fl IBg(hydro9en 

barrier layer pat ternm □ 5$tfr=- 21^ St£ '--BSaa DDSEteXr. 

i£W 19 

11 Wl Si CHAi. 

£71 -££aa ?1SHAIE1^ «a§ ftr¥&3, SSaHSf IRgKcommon ferroelectric layer 

pattern) S £g £^a^(coranon top :e'lectrode)# SftffeKI-, £71 SB SSSa^ ai'S 9S&ICH 
£71 ^eflO|E.Er2j°J £7I.Sr^a^M 52. £71 £S £^3^8 £71 SSSas}- -Hi* 

s £7i Bmm ee akjichi ?hxbs -as asss-sssa'aasidb^r. 

3^/20 
«'19:t)lHj StfHAI, 

49i, >sa &saa.s* nnse Aioiei s sej a £7i ss ^a^s aioi°j s ^i ss.^ 
aea'.Q smm, »i'-aasr^aBS'-wi w-aaaast-.a £7i b3bot moiou -jhws 
•SB ; ira-sssrfe.-seaa MHa±»:. 

a.2D%m' : aoi/d... 

5?oi£ £7i &4 iSsaasr'-BBa2i-:a«ia si £7i ahdiou was ae 

.(hydrogen barrier layer'patterhjf Q 5t»5l^ ^gj§£5 ^ SSSa- PiiSfl£Xh 

Q^.a?$r-»i Br«w,i^-2«asB:i«aB"a^H!;--a ^ejxiiEim; 

£71 a es^eim ^ efea >i&si - bbb. e= sf^ BzrBsm;- 

£7i e r ¥ Kjaasfr "£oo BSi%TwB-a?i a ttva roef ixm^sLs. wBsm,.3.af^s^i 

.*^-.jft&Baaja 5h«r^ ASSIX1 ■cEBaSBBAIOI ^1 ?f f a §ain^£1§i 37ISi^S s^* 

■f -3s5gaa.?iBAiEiB-; " ' 

4?i^aa ^iBAfei'Bs w'&fa-WBoi &?\ ® *^sw&\sx-wi&Wr3-&iz'-4t2. 

"OlSa.'aOlE 27H2J BB'(t«o-roi6)"dOI HHSS 2>^SSl ?ffl'A|EiS2l ^^9s2l- 3}2S}£^ 2 
^fe-H4?H.2J ^ aaplB a2)M( local plated l ines); B 

.^i ^^thsj ^¥ aaoiM vaBBB esa^issi sswi «as at b «2 ^ &z*g 
■ssfaa sssis&saa MSEi^Ar. 

.4^1 gaflOli. afeiBB' -QOlSBviBaDIB §t^, EK3|Ef&ej/ feWIEffe 2*.! OlSitiS^ 01 

•orb -ss.aa "ppaajiw. ' '" 

■>7I 31 2 7312 ^ BBBB.B|fifi E^or£i. ^71 SaOlE .EFSIB. >SAI2IB SSS UIO^ 
(sMt^type via hole), S 
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£PI ££>S UlO^s S£ ^ wMOim 2£J(n>ain plate line)# Q Si/S^ 3g I92£'Se 
£21 XD1 5! 392 2^ s2!2a^§ AHDiM ^?H2j 5 . :'9iES}&8'(iia-lfi word lines)© Q I 'Stt 

ski, 5- ME2ias8 a gvat stasia 491 uio^ ^ son mxis as. ^ss 

B 22 %W : 5iO\M . 

&ssxu 9\mm^~ wans s^.a^, *3saaer mira 8*3"^b assra, #?i 
aeiioje ejois A1S oi«*r.s?oi£ 27h^j son wMi jg?r£S¥a'5eai ^e^^s §^ r = a 

391 22**011 ISJOW, 

electrodem 5tJS&l, £71 if. ^3^:2^01 £91 .§S0|! a-°]2J OtfHOfl *J»*fe # 

*sh^ as i.ssss .f^-sssa mhei^w-. 
B'<22wr2ioM. 

^Si ?1EHA|E1£ SSS S^a^.SS-'&Saa^-HIBCcoiBwm ferroelectric layer 

pattern) '.'K'M-:S#S3(coBttV'tap etectrode)g 5*£r£i, £91 1§ '2S^ BBSS S&SCH 
av^j ^ ¥ -B20OIJE EJ£!^ Sf¥2J £91 SH^S^SS 82, &7.U88 

&9@ 2 .&7\ =^Bao|E £r£> AK31M ?t ^gss.^3^-:Maa^.- • ■ 

£71 B-SSfl^EIBS ffi£M7|52| 2S§'s=*r¥ 82B2W- 

£7t.Sr¥ OBBa^' 3U-8?i ^ 'BW SI #71 g »£*s maf'sM^S HI BOH, 3 *WS\*r?l 

s>* 'fiaBSs»\asefe- isera its '-ebvb stra ^i.?i,a SBA^EiBat a?w££ 

£?i z&Eti ^MAiEias -eSipissi saw -aaB.>atB£ ava.fl?. £^ essasm; 
m a, «2:.w .«raissrss -sssei, /dS'oiter «hhe-2W2|. ; «b wjhbs wi -as 

:3Si 7ULAIEIB2I ^SSB sic* AI?IS £71 tS ^Qh iS^^^.aiOrS; ^ : 

£71 M!B<iBI0MFB f .'B& : 9 SEUdlM a>a(aa In plate llhejg :**rtte-8fiS3a MSEI±Xh' 

9 2? tW-SlOlAI, 

£7i as** uiOrSrSi;:^ son £9i. B- btoct W'flu, sbi wi % •afisa^B 

AKDICH1 7HXB£! ^4=?H2i 5 ^lEE^^Cniain word Itaesjg □ StMfe 2B ^9^5 Srb if^aB M 
31 

B 29 thMSfOi/d, . ... 

'^i &%m\ 9lBAiEife .■^s-'.sjis *'wa^, ^'a^^'fl'SVa ^a^B. 4 -5«>iav.&3r'« 
^aoi^ .ass" Ai^ oi^r. sjoii 2;h^ -'^b ^oi hhss ^3i :^a^B^ eimsB swfg-a 
fi'^ass s^ : asaa -nisg-*»; " 

to 32 

■SSaB--?III*IEi& -«as- TOWB^^-BSMS JD@ a. S§ ^a^Xcoaiwn top: 
electrode)^ 1 StMQ* 4^1 -S# aSQOI 491 ;^ -.821101 M' 2121 9|. OSiOfl: '«l*t*fe.' 4PI" 

■saaa^-BesB en, ^r'st 8 d¥aaa:d*BS'^7i" s;sa.ois Hreim sissies awt 

S?933 

.»\-^*m;ap|Mi. ... 
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#71 SSSfl ^EBAIB^ ^SS S&mZ. SSSasj IHe(conimon ferroelectric layer 

pattern) 2 §g #^23 (coarooiv top electrode)© Sttfril, #71 Sg SSSas, 1, flll§!S ; S§£!01 
#71 ? §M0|E" Er*J2J oh«°J #7| o[$2^ai 92, £71 S5. #^S^£ #71 55 2,^339^ 
m 2 #71 ? SaOlM Eiei AK3KHI 31£ MSEI^XL 

&SXII7I5 #011 ft|g #2^S^e,;«#o;t£.B?B; 

.#71 fir^ 02.^9^ U;«tf-* J g .g^g [tha- 2*$|*jo S HHgS S^SXfl ?iHHAia 

ti^o-frr BM; 2. 

#71 SSBa ?1IBA!Ei#l ■■&sa.7l52| -gsdjl #^ £&gg5f gj #~ g^gm 

WOU #71 tU .W2r:Stftf}£-*--HH*|S 5S|0|£ £r2]gg «««f£.'-&?flg: #71.^ 

aoim aejssj ztztg. Aie. oi&tr*Bio!E-.zM-2j.w 'm uhsi! #7rssaa aiBAiHg2i-#«3 

B 3d *KHI SICHAt, 

#}} «^HBJ i^s tfl ?|9 ]UE)gg- £01 

#71 Si^3S| #0fl cr^S^Si, ^SS&SJ 5!. #^3.^510 *fcOS SSSte-&ai; 2 
#7|.#£S^ #7L£SSHS>;2 #71. 8^3 2 uHEiy*KH #7| v« g*f 2 . £71 

m %mm nrei-2»sais£ hhi& a^WHsi to^s^,. #71 ewa^er^oi «iss «ta»si.9«%! 

MSf Hei 2 491 SHSs #Oil -3}-gS ^4JH^#^3^g^' ! *<#Sr£, S*16r= 

a 35 «m SiGHAi... 

#71 #^i #2tS32i- 2 #7| s -gEfldlM 2f2iSS-- "Sj^ofe EKHfe 

#71 3£.aa.'aiixiBgqi sss a.sa7isei agoLgs^.s^m^ saj s 

#^s^soi.ir2a iaiw #71 ggsj-g e^»Ai.?ioj #71 ^sa ^aiAiEis aioibj 22 . 

#71 E8Sg SSOfi *^ .gaping. EfflP; 

#7i aw .eeioiM-etg Hayuibi #7i ss i^u m^msi ^ : Mbk.erej'i «g*ia/'#" 

7| 2* SaiOlM Er2i^ AiS 0|»fe 27HSJ tig #011 HH£S #71 #^2^^ 

#7i iatNji-.ae!H.-^c esa?is : 2i--aa.«M »i #¥ »gaBtk» si2 ^ ^i^sei 

^ 36- V0| SiCHAI, 

#7i gaiofe^i BoiEfe. &^Dfe ss^ EfoiE^^ EfoiEf& -.ush ojad^ biaas 

.M 36 VM SiCHAI, - •' 

#7i aa^ti^fe^dTi'soi/. 

#71 ■SSaa--MAlErgg-»^V.&Ea-7l&-'-aS 1 0l ^^^g S5WtCT : .*iS5r=-.B31ll,Q 

***** vmwm m wsiz ?g *ss 

S^V 39 

#71^12 #^ sag-aef s #7i w #^ teri'aerg' iHEiyi^ .#7i ^ geioiM;Ef 

Sa irSA!7IH #71 *5 «Vj5 S«b UlOffig ^#Sfe "^1; -2 ' " 

#7i 0^ dior^g ^ mmm £mm ®&K= e.^§ □ sssfe at ^^ siz 2S?s 
a.oaaeiifcwsi . 

«i : :39 tHiracHM-,; 
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491 m ##§9^ sawr SOfl. 

fiftKL 49.1 5 «Eai£!§£ 49| 83lt! HIO^SSJ 2> e gOfl HHi!£l= 38. TOSS tt£ IK) 
•W. 3S ^Qfl SiOlAI; 

49i «i^3sj a: £PrsaiQiE:afoj§§ tf^sfe 

£91 ?!BBA!Ef801 322 5H5H17I&2J 39011 22^5 B>tt: 

491 "4^3^501 k'BS mV\J\ 491 89e,>8' €€&AI?JOI 491 SS3HI SHHAIEiS AI0I2J 2 g« 
8rXI% S9?¥ a§# *"^fe\B* 

491 teer-n6B'.9c ^a^iesi'aBoi m a *02£^ a5raaef8**tais*fl«fe eft: 
271*02 eassw a .» 4^ .'sassers smsb iBEiasio! ajs dish ^chs 2 

m\ «8 .4KHI 491 4»S383 JrSAlPia 491 *l 2«t* 851* 010155 SS«f= 

49i 6a« aiofgg b= ? gaoiE a.oi8 mttc as ms^s 3sa*i 

a- 41 %m ?10\M, 491 aesfS 4J9ISI1 «*SS!BHHI TOW:^ ^Ulg 

.caste a# Btg : ss.«te - s^sa wseiaaiei a$»s. 

39 41 *HHI;;2lQiA1 v 

t&\ sss^t .o* awV 

£9! S&3» ?iIBA!088 Wfe.^SlfTO'aB*! S£W*RI «gftfe.EPI8 Eli Stt 

*K1, 491 ^13M 4^ £71 ;^±m&S 491 S39frS-.8E»A|?l£.S& Xfl?l£l£ SS-M-S 

:5a 41 ^(Hl SOiAl, 

ti*ra,= 49i # 9i'£Bigee.^7i'8s« uio>«i 2. son hh*i£i= usss *^-2^aa on 

S^45 

&?\ skaa ^nsAiEiM «^^ ! &»£ 

#71 SMf 82SSSBT 41H1 S^a^S! 83a_Wt8 Ydttc. EPB; ' 

491 &gam^ 2 491 o^^;^£s nEta.«»oi 49i.*s ew a 491 1 mw ma**** 
8«rsa:.HI8& *WM^"W.a«J'8 3! 8tts.a??a.'SM'*r»S ^*»2|. «sa»ariiB8** 

.491 AHgS^a- ahS?j si s'sj'.si ak>«.« iMtew i^sr'ne 

^'.^SSfe btb; ■ ■ - - ■ 

Hv 491 r ^ 4^2^ AiS:;0lStj^: ^Qi£ 2JH2I -''.^Oi fflSS -^71 ^2«1^ 18^^21- 
S^45 
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#7i #* szrasef a #?i gaoiE aei« «s*i= e?5^ 

#7i as.a». ^hbaimoi e&a?iB2i aeon #*? ss^m ea; 

#7i. #^ S3s>§ nHayaKJi #7i «*. #^a^# ^ai?ih #7i a ssm ems-M* 

#71 eaoi-M aas S»-&sa'?issi a^ £tn wi a si2 -*wMrafse» «ais €.«sfe 
&« s^ic ssasi Biiaa^wsi »2*b.- 

*U 47 VOfl SiCHAJ , 

#71 ^ §MO|E EteiS'EHJIEm. BSPI&'-B-SBL EH»EmeL."EH)LEI& "OISIDS^. OIEJ 

49 

39 47 ttpl .SlOI/d . 

#7i m:&% a.#7i ai #^ aztsBsrs s^ss BEiytK* #7i ^ flfa6ig:-& 

at ^gA]?m #7i.ts tara* B^daj uio^g pg;. a 

#71 biofSM b= ^ gaioi^ aej§ sgs^ a s*^= as sfe sss 

8 49 %W SICHAi » 

.#71 H2 #*£ jKHSSBW ««BrJ7l 

#71 Hi #¥ «3»SG3S> V -#M #71 tS &**3I • S*!^ steJR2| 5 «£2l2ISS ;: ^S§ib,B>fl& ni«5;" 

z&w, #71 & :&?\ utossi ^ son iw*i5i= "3»- ws:s ms'ii-oi 

3^51 

ft 45 ^ ; Si01AJ ( 

#71 a ^h#aqis aei&s e*^ 

.#71 ©saa ^BAiagoi sss'bespissi ssm mi a-H2 #¥.«>gsstg *kis. 

; :■/ . • - ....... 

i^i «2 #£ Khssei a #71 xii #^ ftdB9s» 2*^3 iBEiysKM #71 #^swi- 

^#A!?is^ #71 m sstr uio^# &»• a . 

.«7i'»a'« Hioratt'-fig £ Je^idiE aeis «#s*= epm 'ar«te at ira&s &#sifl 

Qfl2£J±^ ft2»B . 
ffl ,51 WSi.OtAI, 

^,91 ^aa^niAiEiw -««fe&?i= ^ 

e>« Kfgasi-. #oi: #71 ^= -sir s #7i s cue* s^s^ss hhss ^^sy o^s4 

#7i s^.a^s ?^ :ffl-sai7iB,aaoii s^s^ a #^a^g *rais .««te-s?a^:» 

#7i #mw a #7i -99a -me swiiaa-iiHytwi #7i ts wtm^su^ '^*3H2i se;^ 
^aa^ ib§!^ 'a #71 -^7H2j -esa^sj- #or- -^ss-.' ^7hsj #^a^#^ 
«#ffra, #7i 5s;^^aasf-iags 01 ssfeaioia' 23121 #i»..«iss wi.-was: 
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#71 w..«aaasf si #?i H.oi£-.gfen 

#?i 2^Qa.9iiPiAiae Awiai-2 ^s;aaer nBft 

#71 lasa *re esajis saw w noiseA-Batts s?a; 

#71 «h? eaoiM^ ibei^ks #?i .ra™ *uwh?i s*»- gaoisejatt sag 

as sot swfe a© .3«a*i -waa^si asm . 

'3354 *HM 20IAL 

.«7i"ttw hoists BoiEte :&feriife sm. ekhewt-. EjGiEm.Bffle*. oisilis^. oieids 

3 5«€Nf2iCHAI, 

3oi£ #7i s« asa»sfMi@-a'S3i sssMim mm thxhs ^±**e^ EH&g.ti^^Erai 

#71 312 #^ #z*sa^5!.^7i w wrtaste'S^^s sHEiysha #71 ^ gaoie.^ 
as ingAi?iaAi ^7i ts. ettrft sts«^^ 

#71 ujqi-ss £ safe Bias *irm:= a 5t^i-~ as es^s i^ss 

3;57 tHHLSJQIAl, 

#71 3911 #£ *2JSasf #0fl ■^7|"*S £J*!3> Stfy *£3H2| ^ BSB. U S 

WKii-^Ti ^ sieo&bs #7] sa«-.tJio>ss2i »;--sm. :iH«f&f'^.-SLV igis sfe as-s* n 

39 53 SiCHAJ, 

#71 #* fczisset g #7i .Mpte£fa#©= 

cfjg.- ■=- : - - ■-■ 

#71 .332 #¥ AZtMm 2 #71 HI1 V #¥ MfBSBNI £4Bf&£. IHEttifrhOI ;#7|-§g #¥B3»- 

isAi7iaAi= #7i n w®p ■Hiof*e-.«g*te b*i; i *: 

OiSa^Sj ■«I3E»B,-" 
391 59 *MHj SiOlAl,. 

#71 Sit 4^ s^sa^§ ^^>7i SOU . 
6i 

S01£ #71 ma»^ : D€-9^^9B^-ll@<-AkH0| : »?ai.S ^^-7*^ fl@frttflftF£%n 

-fi a af '*a;^a ^fe •f^a:^ Dpfiei^Aiei: : «i«fa- 
3i 1 59 :^;.§ioiAi i: 
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W\ m 4^ SOD. 

491 M\ .4^ SZ^a^ ^oa g UtfjlK'em.K4^3HS!|.^ WEEKiM B3fll D 5 

471 ^ gj\ hio^ssi s? son hh*^ bis m S o^ ^ ^sstn m 

•testis 40fl.ts mf a s t&a 2*rast£ : s hhss ^4?h°j a £axi£Emr.«4fti£: 
£71 *w «»aset 4<hi 471. « aw- a 471 a u^s roe* 2*^3^ auoHsi ^ssxn 

SWAIElti «3*KI, 471 2* .TWAIEtt 471 KHa^l* Mftfe- ±£51X1 icE 

1*101 *i g E£!X|±£121 S7|£?£S S^EIS B*l; 

■5¥-.seooiE aejsa altera. 471 ft fe-saoil -aSs-.Ais ffist* **oie msi toi 4m - 

47i n^irn ^ seiQie-.Wafiis &sairasi.aHM sin a *02 4^ M»aa5» 
;-S4Sfe aw sM>=.»sa*D pnsa±#2i 9 sate. 

a 63%Hw slow. 

sf^ eeioiM ^ji? Eioitm tardia mw; eotm^ eme^ gm^r,. .oiafcis^.bi 
eiDS d+SH^. angst sehus^,. ^Eous dfi^- .am-tist e= 01^21 it^s 21 

2^65 

.,Xjf:63 *KHI SJOUi, 

471 S9si nuns -as e»£ii7i52j^gM «F£a3CH'Em;*gft^ 9J|;..g 

47i saioiEste n&uwn.. 4?i .** .wa- jphk^^msi ^ saoiE.aaaav«-»*s-> 

Eff« ■.«?l/^^^"gaO|g.aS!S^S'OIS«fe:?qOi£ , iJHH| B§ #011 fflSS #71 :© 

66 

471 7312 4^ i 1 471 f*|1 4^/fc^.g°^-g^©3 iHEiyuKH 471 3* §2S0|M 2f 

21^ inSAl?ISA1 47I tf-em9'.Btt& Ulph^s «4S1= EPS; £. 

^7i .^sis Hioiss Sfe a? eaioiM aeis .-ti&i£%m □ sa.^ as ^g^s fe 
^;es wsioiAi, 

0\ fl|2 .4^ s^asts ti-^spi SOB 

471 M\ 4¥ 62.^9^ 400 .^7l. ( tf --ttW.-BW^3HS| 5 $l£Efeig#-W«*^ Q' S 

:WSI.,'»I ^ «EEiei#& 471 BlOfSSI, gf -SM HHxiafe 2ig ^S^g i&fe ^SieO Dfl 

68 

ai£ifl7t& 4M .4S S -tt ^# 0>ei 2^S^£:S ^7H21 M EBH^ffft -S&fe-'- 

471 g eaj^Ejgg ^ «»SX07l??21 S3 OB 6^1¥ ^§2^ S?fl ; 

47i M £71 i cdei a^si^Ei HKga -*^5hsi ,s£S*S 

^HtAIEl&e «4fiGL 471 ^ . aiHAlEi^ ^/47l ■ *Z4S!Sm &S*fe ^333 

»KB 4^71 Sg*X|2iE12} S71«12S S^SI= ' : 

^471 '?imaieis§ te'-©Ea?iM."*aifffli;3Bi: s? 3912 4^ -sasawe '^aik 

.t*4S& BM; 

471 m .4^ 4^133^ s 47i-«n 4* «.aBas» EBaysia ais oia> -sjehs 2 

JH21 He "40fi HHgS 471 "SSiStf. ^HBAIHsSj 4^3m k#AI?lI2 471 « WtffiF S^ 
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H 68 wo aow. 

£71 S12 £^§°?sm tassw son 

#71 fl!1 ft?J8Si> £HH1 #7i *8 &*^Bt?*J *40H2J 5 SlEEtfJ^g 3M» DhS 

fettMtl; #71 ^ $jE££"g£ 2?\ H|0>S2| gf SOU WX\S\= 2»§ ^SSS *fe 3£aXD Dfl 

521 ±X[2J a3E«B • 

£71 B£Ea?l9 V «f 3! S 1118 W2J 2*re!5!££ HHSS M#*H2i 2>SaSi :?HBAja#; -ft. 
^7H2J SMOll HiSSS SfelftlSL £71 3* 'S2flOIM uBSSSl 2f2fg ^fflg 29H2j o^.^ 

■»-TO4H»i.'adi/ji. 

©sea mi2£i^ * 

-TO tHHl ;SHMAh 

•urn-ms g^assesi ^3§n^.a 2»&:3&»- esaai m2ej±*.' 

• %?0 W11 SiCHAI. ' 

;g7j 'a ^ pagi's-iiifef # Bf£jai7ig '^08 -e^'Basts* lira's. ^*2jL* men 

B 74 ttfH] SiOtAl . 

#71, ¥ .'jfeZIOlfe aSIS21 7ti*g #71 -:*S Straf S*SS^ -HHSS s?4£H21 HlOhS& SE^ Sftt2l £5i 

■ saa*oissiAW: .-=.,••. . .............. 

^ 75 ^OS SiOiAJ, 

^7| H!0V£ 5fe #7| ^*^2j H|0^«2| -9^01. : ^7l-ti :«*(B:» 

: : e]§(ffiain word I ines)s Q -SfctttSI, ^71 ? -^71^ •«rO|£?HE!ftMC}^M3l '.tfTI 

^iaoi^ sjdis: : eiatr at ai kois eiusi g mofi m^E ^71 ^ebai 
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STO 7? 

35P 7*00 -SlOIAd, 

H 34 ttW'SSQW, 

#71 gaOlM.sfeg SCHE^SI 9! qCME-'ftHJSI « LHOfl WSSS .»SHM 3HSBAIHS2I 

« w at 

a 39 «0I SKHAL 

ansa's. 
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